In Canada, little is known about how food parenting practices are associated with young children's dietary intakes and no studies have examined food parenting practices of Canadian fathers. This study aimed to examine associations between food parenting practices and preschool-age children's nutrition risk. We conducted a cross-sectional analysis of 31 two-parent families; 31 mothers, 31 fathers and 40 preschool-age children. Parents completed an adapted version of the Comprehensive Feeding Practices Questionnaire. We calculated children's nutrition risk using their NutriSTEP ® score. To account for sibling association, we used generalized estimating equations, adjusting for child age, sex, household income, and parental BMI. Both mothers' and fathers' involvement of children in meal preparation were associated with lower child nutrition risk (mother β =-3.45, p=0.02; father β =-1.74, p=0.01), as were their healthy home environment scores (mother β =-8.36, p<0.001; father β =-2.69, p=0.04). Mothers' encouragement of balance and variety was associated with lower nutrition risk (β =-8.88, p=0.01), whereas mothers' use of food as a reward was associated with higher nutrition risk (β =4.67, p<0.001). Fathers' modeling of healthy behaviours was associated with lower nutrition risk (β =-2.21, p=0.01), whereas fathers' restriction for health (β =2.21, p=0.03) and pressure-toeat scores (β =3.26, p=<0.001) were associated with higher nutrition risk. No associations were found between child nutrition status and parental emotion regulation, control, monitoring, nor restriction for weight. In conclusion, both mothers' and fathers' food parenting practices are associated with their children's nutrition status. Fathers should be included in food parenting practices interventions.
INTRODUCTION
Providing optimal nutrition is vital during the growth and development of toddlers and preschool-age children. Poor dietary intake and an unhealthy eating environment can lead to nutrition risk as well as long-term health problems, such as diabetes, cancer, and heart disease (Eyre et al. 2004; Rylatt & Cartwright 2016) . In Canada, it is estimated that between 11-30% of toddler and preschool-age children are at moderate nutrition risk and 10-17% are at high nutrition risk (Randall Simpson et al. 2008; Watson-Jarvis et al. 2011) . Researchers have explored the associations between child health status and obesity risk with particular parenting practices, specifically identifying feeding-specific styles, now referred to as "food parenting practices" (Vaughn et al. 2016) . There is growing evidence that food parenting practices have a strong influence on young children's dietary intake, and therefore their nutrition risk (Blissett et al. 2006; Savage et al. 2007 ).
Although mothers often hold the primary role in feeding children, recent findings show fathers also play a role in food-related practices (Khandpur et al. 2014) . Fathers' increased responsibility in child feeding is likely due to changes in women's employment patterns, increasing numbers of single fathers, and changing social norms regarding fathers' roles (Bianchi 2000; Savage et al. 2007; Yeung et al. 2001) . While substantial research has explored maternal influence on their children's eating habits and dietary intake (Durão et al. 2015; Matheson et al. 2006; RifasShiman et al. 2011; Rodgers et al. 2014; Webber et al. 2010) , fathers are often underrepresented or excluded entirely (Davison et al. 2016; Phares et al. 2005) . This is problematic considering the increasing number of fathers who co-parent alongside their spouses, specifically in food parenting practices. A recent study by Khandpur and colleagues found that 62% of the fathers in the study reported sharing the responsibilities related to food parenting with their child's mother,
and approximately 15% of the fathers reported full responsibility for food parenting (Khandpur et al. 2016) . Although paternal data are limited, recent studies have found associations between fathers' food parenting practices and child dietary patterns and eating behaviour. A crosssectional study of 150 fathers in the US found positive associations between fathers' use of restriction and pressure to eat, and child food avoidance, food fussiness, emotional under eating, and emotional over eating (Vollmer et al. 2015) . These results underscore the important role fathers' food parenting practices may play in the development of children's dietary intake patterns. To date, only one Canadian study has explored food parenting practices among parents of young children; Shea and colleagues found that weight status was lower in children whose parents pressured them to eat (Shea et al. 2010 ). However, this study did not examine associations between food parenting practices and child dietary patterns or eating behaviour. In addition, this study combined information on food parenting practices across parents without distinguishing fathers from mothers; thus, no Canadian studies have explored the association between fathers' food parenting practices and child nutrition status, as distinct from mothers'.
Given that feeding and parenting norms in Canada may differ from those in the US, it is important to examine these associations within a Canadian context.
Using data from mothers and fathers recruited in a family-based study in Ontario Canada, the objective of this study was to determine the associations between mothers' and fathers' food parenting practices and their children's nutrition risk.
D r a f t

METHODS
Recruitment and Eligibility
Baseline data were obtained from the Guelph Family Health Study (GFHS) pilot, a family-based cohort study in southern Ontario, Canada. A total of 44 families were recruited for the pilot phase of the GFHS through flyers, social media, a local family health team, the Guelph Community Health Centre, and word-of-mouth in Wellington County, Ontario, Canada. Families were eligible to participate in the study if they had at least one child aged 1.5-5 years at the time of recruitment, if they lived in the Guelph area (i.e., Wellington County -includes Guelph, Rockwood, Fergus, Elora, Mount Forest, Puslinch), and if they did not plan to relocate within the first year of the study. While the inclusion criteria for the study allow participation of same-sex couple headed families, thus far, all 2 parent families who have participated are headed by a man and a woman. Since we wanted to compare mothers and fathers, we only included two-parent families consisting of mother-father dyads in this study (n = 31; Table 1 ). All study procedures were administered after the parents of the participants gave written, informed consent. The study was approved by the University of Guelph Research Ethics Board.
Measures
Food parenting practices
To assess food parenting practices, both mothers and fathers completed 31 out of 49 items of the Comprehensive Feeding Practices Questionnaire (CFPQ) (Musher-Eizenman & Holub 2007) . To account for participant burden due to length of the questionnaire, questions contributing to the same food parenting practice with similar wording were excluded (e.g., "Do you let your child eat whatever s/he wants?" was included, whereas "Do you allow this child to eat snacks whenever s/he wants" was not). The section 'teaching for nutrition' was also excluded since D r a f t 6 overlapping questions addressed this topic. We assessed the following 11 food parenting practices: allowing child to control his/her food intake (3 items), using food to regulate child emotions (2 items), encouragement of balance and variety (2 items), providing a healthy home environment (3 items), using food as a reward (3 items), involving children in meal preparation (2 items), modeling healthy eating behaviours (2 items), monitoring unhealthy foods (4 items), pressure to eat (3 items), restriction for health (2 items), restriction for weight control (5 items).
To measure the reliability for the adapted version, we ran Cronbach's alpha scores for each food parenting practice and compared them to the scores associated with the entire validated CFPQ (Table 2) . As the Cronbach's alpha scores generated for the adapted versus the full version were comparable, we concluded that they were fair representations of each food parenting practice.
For each question, the CFPQ provided one of two 5-point Likert response scales: one ranging from "disagree," to "agree", and the other ranging from "never" to "often." These responses were coded into a numerical score from one to five and then averaged to create a score for each food parenting practice. The scores indicate how strongly the individual believes that he/she participates in each of these feeding practices. The CFPQ was completed separately by both parents for each of their children, resulting in both maternal and paternal scores for each individual child. Parents with multiple children may have contributed more than one observation towards the overall mean feeding practice scores, as seen in Table 2 .
Child nutrition status
The primary parent (the original parent to enroll in the study) completed the NutriSTEP ® questionnaire for each of their children. Developed by Registered Dietitians, NutriSTEP ® has been tested and deemed a valid and reliable tool to assess nutrition risk in preschoolers by screening for eating habits and identifying nutrition issues (Randall Simpson et al. 2008 ). This Results from the questionnaire were tested against medical history, three days of diet recall, and anthropometric measures (Randall Simpson et al. 2008 ). Each individual question provided a tailored Likert scale, which was then coded into a numerical score through the use of the designated NutriSTEP ® coding system. These scores were then summed to generate a nutrition risk score for each child (ranging from 0 to 68), with higher score representing greater nutrition risk.
Statistical analysis
All analyses were performed using Statistical Package for the Social Sciences (SPSS for Mac version 23, IBM, Chicago, IL). To account for correlations among siblings in our sample, the generalized estimating equations (GEE) approach was used when investigating linear associations between an independent variable: food parenting practices (i.e., control, emotion regulation, encourage balance and variety, environment, food as reward, involvement, modeling, monitoring, pressure, restriction for health, and restriction for weight control) and the dependent 
Sample
One mother was unsuccessful at completing the CFPQ for control and emotion regulation; five mothers and six fathers were unsuccessful at completing the CFPQ for encouraging balance and variety, providing a healthy environment, using food as a reward, involvement, and modeling;
and two mothers did not complete the CFPQ for restriction for health and weight; these were excluded from the analyses for those specific feeding practices. Thus, the final sample consisted of 31 two-parent families (31 mothers, 31 fathers, and 40 children). Participant demographic information is presented in Table 1 . Children's mean age was 3.5 years and approximately 52%
of the children were male. Mean age of parents was 35 years, 50% of the parents were male, and 39% of the families made a household income of over 100,000 dollars (CDN) annually. The mean BMI of the parents and BMI z-score of the children in the sample were 28 kg/m 2 and 0.52 respectively. Seven percent of the children were at moderate nutrition risk and twelve percent were at high nutrition risk. A baseline comparison of the mean scores of mother and father feeding practice scores are presented in Table 2 .
Associations between maternal and paternal food parenting practices and nutrition risk Mother food parenting practices
Mothers' encouragement of balance and variety (β = -9.88, 95% CI -15.32, -2.43, p = 0.01), provision of a healthy home environment (β = -8.36, 95% CI -11.66, -5.07, p <0.001), and involvement of child in food preparation (β = -3.45, 95% CI -6.35, -0.55, p = 0.02; (Table 3) .
Father food parenting practices
Fathers' involvement of children during meal preparation (β = -1.74, 95% CI -2.96, -0.52, p = 0.01), modeling healthy eating behaviours (β = -2.21, 95% CI -3.93, -0.49, p = 0.01) and providing a healthy home environment (β = -2.69, 95% CI -5.28, -0.10, p = 0.04; Table 3 ) were found to be associated with higher child nutrition risk. Fathers' use of food to regulate their child's emotions, allowing their child to control their food intake, encouragement of balance and variety, using food as a reward, monitoring unhealthy food intake, and restricting for weight were not significantly associated with child nutrition risk (Table 3) .
In this sample of Canadian parents of preschool-age children, both mothers' and fathers' involvement of children in meal preparation and the provision of a healthy home environment were associated with lower child nutrition risk. Mothers' encouragement of balance and variety was associated with lower nutrition risk, whereas mothers' use of food as a reward was associated with higher nutrition risk. Fathers' modeling of healthy eating was associated with lower nutrition risk, whereas father restriction for health and pressure to eat scores were associated with higher nutrition risk. Neither mothers' nor fathers' control, emotion regulation, monitoring, nor restriction for weight were significantly associated with child nutrition risk.
In our study, we found that fathers', but not mothers', modeling of healthful eating behaviour was associated with a lower children's nutrition risk. This finding demonstrates that fathers may have a potentially protective influence on their young children's nutrition status and that children may be more strongly influenced by the eating behaviours of their father than their mother. A recent home intervention study by Holley and colleagues found that children increased their consumption of disliked vegetables when parents modeled eating the particular vegetable with enthusiasm (Holley et al. 2015) . Our findings that fathers' modeling is more strongly associated with lowering their children's nutrition risk status than is mother modeling, may be due to the fact that fathers are more expressive and enthusiastic when demonstrating modeling practices;
however, more research is needed to determine the mechanism by which father modeling influences children's dietary intake. This is important given that many family-based healthy eating initiatives focus mainly on mothers as the target for intervention since they are considered the "gatekeeper" of the household (Adamo & Brett 2014 Additionally, our results support previous findings that indicate the creation of a healthful home environment is important to support healthful eating behaviours in children (Melbye et al. 2013 ).
Our study found that mothers who report promoting a well-balanced food intake (including the consumption of varied and healthy food choices), make healthy foods available at home, and encourage their child's involvement in meal planning and preparation, were associated with children with lower nutrition risk. Similarly, fathers who encourage their child's involvement in meal planning and preparation had children with lower nutrition risk. Taken together, these results suggest that child-feeding initiatives should support parents in making healthy home environments, as well as provide strategies in involving children in grocery shopping, meal preparation, and cooking.
Fathers', but not mothers', use of coercive food parenting practices of pressuring their children to eat was found to be associated with higher nutrition risk score among children. These findings support existing research, which has shown that coercive food parenting practices may have a negative influence on child dietary intake, however this was not specific to fathers (Vaughn et al. 2016 ). Melbye and colleagues found that children subject to restriction for health purposes were inversely associated with child vegetable intake (Melbye et al. 2013) . Similarly, Durão and colleagues found that parental use of restriction, monitoring, and control was associated with 11-18% lower odds of adequate fruit and vegetable consumption among children (Durão et al. 2015) . Pressuring or restricting the intake of certain foods may influence children's perception, and thus, their intake, of those foods. For example, children whose parents pressure them to eat vegetables, perceive vegetables as less desirable than children whose parents do not (Galloway et . It is also possible that children's eating behaviours may influence parents' food practices (Haycraft & Blissett 2008) . For example, the use of coercive feeding practices may be in response to a child's picky eating patterns; parents may use these food parenting practices in an attempt to improve their child's eating habits and nutrition status. Prospective research is needed to elucidate the temporal order of the association between food parenting practices and dietary intake among Canadian families. In addition, we found that mothers' use of the food parenting practice which uses food as a reward was also associated with higher child nutrition risk, whereas fathers were not seen to have the same effect. Similarly, fathers' practice of restricting food for health purposes was found to be associated with high child nutrition risk.
This may be due to the fact that mothers and fathers implement food as a reward and restriction differently. Since the development of defining food parenting practices does not differentiate between mothers and fathers (Vaughn et al. 2016 ), more research is needed to explore how mothers and fathers compare when implementing each practice.
Our study had a number of key strengths. First, the strong representation of fathers within the sample is unique within food parenting practices studies. This allowed for a more inclusive analysis of the family feeding environment and allowed examination of associations between both maternal and paternal feeding and child nutrition risk. Secondly, food parenting practices were evaluated separately for each child, versus parents' general household food parenting practices. This approach takes into account the possibility that parents' food parenting practices differ as a result of each of their individual children's feeding behaviours. By looking at the food parenting practices exhibited to each individual child within the household, we may be able to better understand the association between food parenting practices and nutrition risk than could be obtained using a general assessment of a parent's household food parenting practices across D r a f t 14 all of their children. However, some limitations should be considered when interpreting study results. First, our sample was relatively small, which could have resulted in increased risk for type 2 error in our non-significant findings. Secondly, the participants in the sample were of relatively high socio-economic status and the majority of parents identified as 'white'. Thus, the results may not be generalizable to more socioeconomically and ethnically diverse populations.
All measures were collected by self-report and thus may be subject to social desirability bias.
This reporting bias would most likely bias estimates towards the null. Additionally, the NutriSTEP ® questionnaire was completed by only one parent and thus may not accurately represent the other parents' viewpoint related to child's nutrition status.
Overall, it was found that mothers' and fathers' involvement of children in meal preparation and the provision of a healthy home environment were associated with lower child nutrition risk, whereas coercive food parenting practices were associated with higher child nutrition risk. Father modeling was also associated with lower child nutrition risk. These findings suggest that both mothers' and fathers' food parenting practices may be associated with children's nutrition status.
These results also underscore the importance of including fathers in research and interventions focused on child feeding. Future research should include a larger, more diverse sample of families to increase power and to allow for more generalizable findings.
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P-value
Allowing child to control food intake -6.27, 6.67) 0.95 *Model was adjusted for child age and gender, household income, and parental BMI.
